Cardiac ATP breakdown and mechanical function during recurrent periods of anoxia.
The effect of repeated short anoxic or ischemic periods on ATP breakdown and cardiac function remains controversial. To analyze this issue further and to study the regulation of adenine nucleotide breakdown during recurrent cardiac anoxia, we compared two different protocols of intermittent anoxia. Four rat hearts, perfused according to Langendorff, were exposed to 12 periods of anoxia, each lasting 1 minute, with reoxygenation periods of 3 minutes (protocol A). A second group of 8 hearts were made anoxic for 6 periods of anoxia, each lasting 1 minute, followed by 6 periods of anoxia, each lasting 2 minutes, with the same reoxygenation periods (protocol B). Adenosine production was studied with high performance liquid chromatography, ventricular contraction was monitored using a force transducer. During anoxia a substantial vasodilation and immediate fall in strength of ventricular contraction occurred. They were most pronounced during the first anoxic period and during the change from 1 to 2 minute periods of anoxia. Adenosine production was about 1 nmol/min during the first 1-minute anoxic period, decreasing during the following 1-minute anoxic periods. During the first 2-minute anoxic period, a new and much higher adenosine peak was observed (6 nmol/min), decreasing during the following 2-minute anoxic periods. Total purine release followed a pattern similar to that of adenosine. The concentration of ATP at the end of protocol B was 18.5 mumol/g dry tissue, which is significantly lower than that in protocol A (21.6 mumol/g). The results show that ATP breakdown during intermittent anoxia gradually decreases, notwithstanding the presence of substantial amounts of ATP.(ABSTRACT TRUNCATED AT 250 WORDS)